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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an unreducing porcelain material of long acceleration life period of 
insulation resistance wherein, a laminated porcelain capacitor whose internal electrode is of such base metal as Ni 
is used, sintered at 1300° C or below with small capacity temperature factor, arbitrarily controllable within a range 
-150 to +150 ppm/° C, a specific resistance at 25° C of 1 x 1013 Clem or more, with less frequency dependence 
on dielectric constant and dielectric loss tangent (tan5). 

SOLUTION: With a main component represented as [(CaXSr1-X)0]m[(TiYZr1-Y) 02], the value of X, Y, and m are 
respectively represented as 0<X<1, 0<Y<0.10, 0.75<m<1.04 (main component), and 0.2-5 mol.% (if Mn oxide is 
reduced to MnO), 0.1-10 mol.% (if Al oxide is reduced to AI203) (sub- component), and while represented as 
[(BaZCa1-Z)0]VSi02, Z and V, being 0<Z<1 and 0.5<V<4.0, are in the range 0.5-15 mol.%. 
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— 


u 


1 . 0 


1. 0 


2. 8 






ft. o 


ft >> " 


0. 5 


2. 8 






0. 8 


0. 2 


0. 3* 


2. 8 




- 


n o 

l/. o 


U. £ 


O ft 


2. 8 




** 


a a 


ft 4 

0. Z 


4. 5* 


2. 8 






ft R 


ft VI 


1. 0 


0. 5 








ft A 

U. 4 


1. 0 


15 












0* 






0.6 


0.4 


1. 0 


22* 












0* 






0.6 


0.4 


1.0 


2.8 


CeO* 


0.2 


0.6 


0.4 


1. 0 


2.8 


CeOa 


ZO* 


0.6 


0.4 


1. 0 


2.8 


WO* 


0.2 


0.6 


0.4 


1.0 


2.8 


W0 3 


2.0* 








0* 




6.0 








0* 


Si0 2 


2.8 


0.6 


0.4 


1. 0 


2.8 


Sc0j/ 2 


0. 2 


0.6 


0.4 


1.0 


2.8 


ScO/2 


2.0* 


0.6 


0.4 


1.0 


2.8 


Y0*/ 2 


0.2 


0.6 


0.4 


1.0 


2.8 


Y0/ 2 


2.0* 


0.6 


0.4 


1.0 


2.8 


LaOy, 


0.2 


0.6 


0.4 


1.0 


2.8 


LeOj/j 


2.0* 



1 
2 
3 
4 
5 
6 
7 
8 

9* 

10 

11 

12 

13* 

14 

15* 

16 

17 

18 

19* 

20* 

21 

22* 

23* 

24 

25 

26 

27* 

28 

29* 

30 

31 

32* 

33* 

34* 

35 

36* 

37 

38* 

39* 

40* 

41 

42* 

43 

44* 

45 

46* 



0.7 
1.0 
0.9 
0.7 
0.4 
0.3 
0.3 
0.2 
0.2 
0 

0.7 

0.7 

0.7 

0. 7 

0.7 

0. 7 

0. 7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0. 7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 



0.3 
0 

0.1 
0.3 



0 
0, 
0. 
0. 
0. 
1. 
0. 
0. 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0. 3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 



0. 03 
0 

0. 07 
0. 07 
0 

0. 1 
0. 06 
0 

0. 11* 
0. 05 
0. 03 
0. 03 
0. 03 
0. 03 
0. 03 
0. 03 
0. 03 
0.03 
0. 03 
0. 03 
0. 03 
0. 03 
0. 03 
0. 03 
0. 03 
0.03 
0. 03 
0. 03 
0. 03 
0. 03 
0. 03 
0. 03 
0. 03 
0. 03 
0. 03 
0. 03 
0. 03 
0. 03 
0. 03 
0. 03 
0. 03 
0. 03 
0. 03 
0.03 
0.03 
0. 03 



0. 97 
1.0 
0. 93 
0. 93 
1.0 
0.9 
0. 94 
1.0 
0. 89 
0. 95 
0. 97 
0. 97 
0. 97 
0. 97 
0. 97 
0.97 
0. 97 
0. 97 
0. 97 
97 
97 
97 
97 
97 
97 



a 97 

0. 97 
0. 97 
0. 97 
0. 97 
0. 97 
0. 97 
O 97 
0. 97 
0. 97 
0. 97 
0. 97 
0. 97 
0. 97 
0. 97 
0. 97 
0. 97 
0. 97 
0. 97 
0. 97 
0. 97 



1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.02 

0. 96 



1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 



1.05* 1.0 
0.75 1.0 



0. 70* 


1.0 


1.0 


0.2 


1.0 


1.0 


1.0 


3.0 


1.0 


10* 


1.0 


1.0 


1.0 


1.0 


1.0 


0* 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 



0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0 : 2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.1 
0.1 
0.2 
15* 
5.0 
0.2 
0* 
0.2 
0.2 
0.2 
0. 2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0* 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 



[O O 4 1 ] 



(7) 



H 2 9 9 7 236§ 



s 



2 



S# [(CaxSri-x>0]«(TiYZri-r>0 2 
X 1-X Y 1-Y m 



lOOmol [(BazCa,-z:)0]vSi03 ^flflfi 
dfcff m \% molfct^ no\% 

HnO AUOa 2 - 1-Z V 



sans 



47 

48* 

40 

50* 

51 

52* 

53 

54* 

55 

56* 

57 

58* 

59 

60* 

61 

62* 

63 

64* 

65 

66* 

67 

68* 

69 

70* 

71 

72* 

73 

74* 

75 

76+ 



0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0. 7 
0.7 
0.7 
0.7 
0.7 
0. 7 
0.7 
0.7 
0.7 
0. 7 
0.7 
0. 7 
0. 7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 



0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 



0. 03 
0. 03 
0. 03 
0. 03 
0. 03 
0. 03 
0. 03 
0. 03 
0. 03 
0. 03 
0. 03 
0. 03 
0. 03 
0. 03 
0. 03 
0. 03 
0.03 
0.03 
0.03 
0.03 
0. 03 
0. 03 
0. 03 
0. 03 
0. 03 
0. 03 
0. 03 
0. 03 
0. 03 
0. 03 



0. 97 
0.97 
0.97 
0.97 
0.97 
0.97 
0.97 
0.97 
0.97 
0. 97 
0. 97 
0.97 
0. 97 
0. 97 
0.97 
0. 97 
0.97 
0. 97 
0. 97 
0. 97 
0. 97 
0. 97 
0.97 
0. 97 
0. 97 
0. 97 
0. 97 
0. 97 
0. 97 
0. 97 



1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 



1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 



0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0. 2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0. 2 
0.2 
0.2 
0.2 



0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0. 6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

o:6 
o. e 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 



0. 4 
0.4 
0. 4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 



1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 



2.8 
2.8 
2.8 
2.8 
2.8 
2.8 



0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 



1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 



2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 



PrO tl / 0 

Nd0 3 / 2 

Nd0 3 / 2 

S*0/ 2 

S*0 3 / 2 

Eu0 3 / 2 

Eu0/ 2 

Gd0 3 / 2 

Gd0/ 2 

Tb0/ 2 

Tb0 3 / 2 

OyO a / fi 

Dy0 3 / 2 

Ho0/ 2 

HoOa/j 

Er0 3 / 2 

ErO;/, 

TmO^/a 

Tm(X/2 

YMy 2 
Lu0 3 / 2 
Lu0 3 / 2 
Nb0 5 / 8 

Ta<X/ 2 
Ta0 5 / 2 
Ho0 3 
Mo0 3 



0.2 

2. 0* 

0.2 

2.0* 

0.2 

2.0* 

0.2 

2.0* 

0.2 

2.0* 

0.2 

2.0* 

0.2 

2.0* 

0.2 

2.0* 

0.2 

2.0* 

0.2 

2.0* 

0.2 

2.0* 

0.2 

2.0* 

0.2 

3.0* 

0.2 

2.0* 

0.2 

2.0* 



[00 4 2] mz'&^titz^^T^vcDttmmme . tt 

iZlKp (Qcm) „ llSScOSJ^fifciS: z c ( ppm/ 
°c) % »«SS<D*-lb*AC/c ( ppm/°c) fccfctrtft 

tt&fi (i r) immm$> (h) s-ttt-^ttaiftLfc. 

[0 0 4 3] il$£li1 KHz. iVrms. 2 5°C(D3H* 
T?jM£Lfc. f$m#stf>;^jtfli& r Cl£. 1 MHz~0 % 2 
5°ClCfclt6gf»m§SC2 5fc£tf1 2 5°ClCfcl+£S$ 

I§ici2 5^b, :&i£\z& V*&>tz 0 

[ O O 4 4 ] rC ( ppm/°C) = { (C125-C2 
5) /C25) x [1/ (1 25-2 5) I x 1 06 

Jtffitap (Qcm) l£2 5°ClCj3lxT. DC5 0V 

S6o»iHH«inLfcaka)«tt;ttA^&*«>fc. s$mmR(D 



mtmkC/C ( ppm/°C) 1 MHz. 2 5°CCD§fi 

: £L&&l& : £&m£L. 100 Hz , 1 2 5°CO)#Mfil^ 
&ttft***tofc. H&mmK (I R) *o»**N*. 20 
o°cicr 7 OV///m (OSS5a*T"CttJ3$i4K^(T^lV 

mn ( 1 r) t<2 x 1 o5 QUT{ztez>3-T*<Dm$&m 

S3, $4i:^to 

[0 0 4 5] 
[S3] 



(8) 



#I<Ffg2 997 23 6§ 




m 3 





T C°c) 


e 


p (&cm) 


r C (ppm/°C) 


AC/C(ppm/°C) (h) 


(fi tn 


1 


1300 


36 


3. 1 X 1 0 ' 


« 


+5 


+7 >450 


1. 0 


2 


1300 


33 


4. 0 * 1 0 1 


a 


+3 


+9 


270 


0.5 


3 


1300 


44 


3. Ox 10 1 


5 


-83 


-70 >450 


0.8 


4 


1300 


44 


5. 0 x l O 1 


S 


-66 


-50 


289 


1.0 


5 


1260 


37 


9. 0 x 1 0 1 


A 


+104 


+119 


306 


1.4 


& 


1220 


45 


1. 4 x 10 1 


4 


-128 


-120 


315 


1.0 


7 


1220 


44 


Z 3 x 10 1 




-7 


+3 


309 


1. 0 


8 


1260 


36 


2. 0 x 1 0 1 


5 


+137 


+145 


273 


1. 9 


9* 


1260 


43 


1. Ox 10 


5 


-119 


-85* 


284 


1. 8 


10 


1300 


40 


3. 8x 10 


a 


+20 


+39 


260 


2.3 


11 


1300 


38 


3. 6x 10 


3 


+9 


+10 


263 


1. 0 


12 


1300 


36 


1. 3x 10 1 


4 


+11 


+18 


377 


1.0 


13* 








1 3oot: jut t? ^ * n-r 




— 


14 


1300 


38 


4. Ox 10 1 


4 


+95 


+123 


244 


1.6 


15* 


1300 


35 




4 


+105 


+148* 


346 


1. 3 


16 


1300 


34 


3, OxiO 


s 


+2 


+20 


390 


1. 0 


17 


1300 


36 


2. 5 x 10 


4 


+3 


+5 


288 


1. 3 


13 


1300 


37 


2.3x10 


4 


+20 


+39 


379 


1. 2 


19* 


1260 


38 


1. 3x 10 


o 


+38 


+716* 


118 ' 


1. 5 


20* 


1300 


27 


O Q x 1ft 


4 


+35 


+45 


85* 


1. 6 


21 


1260 


33 


8. O x 10 


4 


+2 


+4 


242 




22* 












— 


23* 








1 300 c C!y.T-C SSffifc &*t<«5 & tt"T 




— 


24 


1300 


35 


7 7 X 1ft 
/. / III 


4 


+2 


+10 


380 


1.4 


25 


1300 


34 


p O x 1ft 


4 


+11 


+15 >450 


0.8 


26 


1300 


36 


1 Q x 1fl 


5 


-2 


+3 


168 


0. 9 


27* 


1300 


35 


ft x in 


4 


+18 


+30 


71* 


1.9 


28 


1300 


34 


1 Ry in 


I 4 


+4 


+13 


263 


1.3 


29* 








1 3oo°c sit fzm$vm fr-r 




— 


30 


1300 


38 


0 ft x 1ft 


1 3 


+10 


+16 


410 


0.8 


31 


1300 


29 


1. 2x 10 


t 4 


+16 


+23 


210 


1.8 


32* 












— 


33* 












— 


34* 












— 


35 


1300 


33 


2.0x10 




+8 


+16 >450 


1. 1 


36* 








isoo^iaT^^^fii^^^^-r 






37 


1300 


32 


8. 0X10 


1 4 


+10 


+25 >450 


0. 9 


38* 














39* 


1200 


34 


3.3X10 


5 4 


-4 


+20 


68* 


0. 8 


40* 


1300 


35 


0.0X10 


1 « 


+8 


+45 


41* 


1. 3 


41 


1300 


35 


9. 9X10 


\ 4 


+3 


+10 >450 


0. 9 


42* 














43 


1300 


29 


1. 2x10 




+15 


+23 >450 


1.2 


44* 








1300^WTT'©^'5:eilS^^^-r 






45 


1300 


34 


1. 7X10 




+18 


+22 >450 


1. 4 


46* 








13(>0«CJUT^©&£&*S^£4vf 







[O O 4 6] 



[S4] 



(9) 



4#HF % 2 9 9 7 236^ 



T (°C) * p (OcnO rCCpppnTt) AC/C(ppm/°C) (h) (jam ) 



47 1300 32 1.1x10" +3 +9 >450 0.9 

48* i300^CIUTT?«B«:»IS*»^+L-r - 

49 1300 32 2.3x10" +11 +19 >450 1.0 

50* 1300^ JUT -CfiK&ftttttW^^L-r ^ 

51 1300 36 1.2x10" +1 +10 >450 1.3 

52* 1300 < tfiLTr«Bft»S«*»6*ff 

53 1300 33 1.8X10" +12 +18 >450 0.9 

54* l300^TX?«e«:««(tt»6*fr 

55. 1300 31 1.9X10" +14 +22 . >450 0.8 

56* i300t;iUTT?»ifift&e(«&&4vF - 

57 1300 28 2.1 X10" +10 +13 >450 0.8 

58* i3oo fl c6iT"eaa5««eft:#&*L-r 

59 1300 30 1.6X10" +5 +15 >450 1.1 

60* \zoo°c\ATx*mmumt£fcftz>ti'f - 

6T 1300 35 1.6x10" +11 +19 >450 1.2 

62* 1300*0 UT-Um&U&&fc&t>tlT 

63 1300 34 1.1 x10" +2 +11 >450 0.8 

64* 1300^ElT^ffl»fc^(*#£*vr 

65 1300 31 1.4X10" +8 +13 >450 0.7 

66* 1300*CUTX<&&%m&t*ft*th-f - 

87 1300 32 1.8x10" +16 +19 >450 0.9 

68* i30ot:iUTT?©&&&te<*#b;h/r - 

69 1300 30 2.1 X10" +5 +8 >450 1.0 

70* i300 o c)*nF-e©£>S:£$Sf«# 6 ft-f 

71 1300 29 4. 0X10 1 * +8 +11 >450 0.9 

72* 1300°CJU"F^©S^^ttfrf§t>H-r - 

73 1300 31 6.7X10" +6 +10 >450 1.3 

74* 1300°C^TT?aS3SmfS{*:»t>n-r - 

75 1300 34 6. 1 X10 14 +11 +17 >450 1.1 

76* 1300 6 C&TT&® ^ftl* ~ 



[004 7] S3. S4**&**WO>te**<0J!&frT?fc 

•<OiBSE«*a)flBa*tt#tt*</h*< CI MHz. CD#a 
aKfttt^:. 1 MHz. 2 5°C^S>g|cL^<b^(7)1 0 0 
Hz. l2 5°C(bW>m&itmt<DgLtf3 0 ( ppm/°C) 

|C2 O Off^ULt) tK^ott^o 

[oo 4 8] <*ISfi|2>SgJfi«i -eftfiELfcKWIo. 

CefeWTaOSttS, Ce02fc^I/Ta05/2S 
ST*. ^ti^tiO. 2 mol%S*OLtcl#ft£fEfi£L. 1 
OO Hzlzfclt&2 0~1 6 0°C(DmmsE&£fflj£l, 
tzo $£%:<D7^Z?&m 1 ICtf-To H 1 frfcW 5 
IC. Ta. CeCD^b^^SJmL/ctCDIi. StSNo. 1 
(STD) <fcU. SSi^T'CD^^iE^CDJi^^fflSq^tl 



rt^* 0 {feafttsasflDigk sc. y. La, p 

r, Nd, Pm. Sm, Eu, Gd, Tb. Dy, H 
o, Er, Tm. Yb, L u , Nb, Mo, WCDMitty 

[0 0 4 9] <*SS^3>HJS^1-eft^Lf-|4*4No. 
3 0 (gl^STD^at) <t. ctxlz«Sm^tt]^<t L 
T. i *f^X£L i 1 . O mo 

1%. 3. O mol%. 6. O mo\<X>^tl"etl7fiimLtzU 
n&ttf&l,. 1 MHz£ 1 O O Hz (cfcl*£2 O- 1 6 O 

iss-eiiL i 4*>(D&w\*mmx-£Ui*tf* iooh 

iE^CDiifiO /)<af <t ft o T ^ £ . 
[O O 5 O] 
C«5] 



(10) 



299723641- 








m 


6 (Litf^X) 




LhO Mg O 


Ca O 


SrO BaO S i O* T i Oa A 1 zOa 




25 2 


6 


6 6 48 5 2 



[oo5i] <mmm4>mmuvm^tzun<Dtp 

IS^No. 5, 8l£l 2 6 0°C£ 1 3 O 0°CT?. UUN 

0. 7 it^H\zj)UA.x 1 2 2 o 0 c^;h,^h,*&f&u & 

It 



[0 0 5 2] 
«6] 



T TC) (jura > e ^ (Qcm) zrCCppm/^) AC/C(ppm/°C) (h) 



5 1260 1.4 37 9. OxlO ,A +104 +119 306 

5 1300 4.5* 38 1.0X10 1 * +101 +128 37* 

7 1220 1.0 45 2.3X10 14 -7 +3 309 

7 1250 2.5 44 5.0*10** -5 +4 220 

7 1300 8.0* 52 6.5X10'* -8 +10 18* 

8 1260 1.9 36 2. 0X10 15 +137 +145 273 
8 1300 6.0* 39 9. 0X10 1 * +140 +156 43* 



[0 0 5 3] *6^f>Bfle>*>&«k^lC % te*ttg*<3// 
[O O 5 4] 

1 3 0 0°CJaTT^jSL. &Baftffift*</Jt$ 
< . #0- 1 5 0 — h 1 5 O ppm/ o C0)ffiHT*e*f^^J 
»RlfiB-C. 2 5°CT*<Diti6Si3&<1 x i o13Q cm kUtT*. 

ttmm* mniE& (tan*) com&afctt?Ftt*t'>& 



m 1 ] USa^/JD^i: 1 O OHzfcfcM+£pmiEj$(7)Sj£ 
[B2] 1 MHzlcfcl-tSL i Stt<DjB»£*Lfc^9:7 
[0 3] lOOHz U:tel+*L i »Jn<DlBW**Lf::y 



(11) 



2 9 9 7 2 3 6§ 




[H2] 



STD 
1 Ml% 

3 tt>]K 

6 m\% 



2 T 



1.5 



1 



0-5 



20 25 30 45 60 75 85 100 110 125 130 150 160 



(12) 



ISi^m 299 72 3 6§ 




(72)^BJ# if** Sfc5& 



(56) ##30$* 



»B9 


¥3- 


133115 


(J P, 


A) 




¥2- 


•248014 


(J P. 


A) 




¥3- 


•285872 


(J P. 


A) 




BS62- 


250626 


(J P. 


A) 


KM 


BS63- 


215018 


(J P. 


A) 


&M 


H363- 


•296325 


(J P. 


A) 


4*M 


BS64- 


•19605 


( J P, 


A) 




HS64- 


•63204 


(J P. 


A) 



(58)f@SLfc#f? (lnt.CI.7, DB«) 
H01G 4/12 



